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DETAILED ACTION 
Allowable Subject Matter 

The indicated allowability of clainns 1-16 is withdrawn in view of Potter and the 
clarified drawings provided by Applicant. Rejection based on Potter follows. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 1 02 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Potter (U.S. Pat. 5,262,030). 

Potter teaches that in conventional or prior art sputtering system a chamber is 
evacuated for sputter coating with a substrate held by a substrate holder means 14. 
The material with which the substrate is to be coated is fabricated into a target 15. This 
target forms a part of the chamber walls and is insulated from the walls by means 16 
and maintained at a suitable negative potential by a power supply 17. A magnetic field 
18 which is substantially parallel to the target on the side of the target facing the 
substrate is generated by an electromagnet comprised of a yoke of magnetizable 
material 19 and a coil 20. An undesirable characteristic of magnetron sputtering is that 
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the target is eroded more rapidly in regions where the magnetic field is more intense. 
(Column 1 lines 47-68; Column 2 lines 1-5) 

Potter then goes on to teach that his invention is an attempt to improve the prior 
art by providing a method an means (i.e. electromagnetic coils (see below)) for 
obtaining more efficient target utilization by being able to vary the location of the 
magnetic field through external electrical means, and thereby spread the target erosion 
more uniformly over the surface of the target. (Column 3 lines 1-8) 

In accordance with Potter' invention, the magnetic field and associated plasma 
produced in a magnetron sputter coating system are electrically moved across the face 
of a suitable large target while the substrates are stationary. The novel apparatus 
provides a means of creating arbitrary two-dimensional plasma patterns. Specialized 
versions provide sufficient flexibility for many applications. Examples of specialized 
versions with one degree of freedom are cathodes in which a plasma of fixed shape 
may be translated along one axis only, and cathodes where the center of the pattern is 
fixed but the size of the pattern may be varied. The magnetic structure of the sputter 
coating apparatus is formed as a backplane of magnetically soft material onto which a 
large number of poles of magnetically soft material are affixed, and a large number of 
current carrying coils oriented parallel to that backingplane and encompassing one or 
more of the poles. The plasma is controlled by selectively energizing these using a 
computer or other control means. Specific and practical examples of this structure will 
be described. (Column 3 lines 22-42) 
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In one application a cathode with two degrees of freedonn has the shape of a 
large rectangle or square and is approximately the size of the pallets used in existing 
disk sputtering machines. (Column 4 lines 43-46) 

Nearly continuous translation of a given field distribution can be achieved by 
selective activation of the appropriate "magnetic pixels" in analogy with the cathode ray 
tube image. The resolution achievable is dependent on the "magnetic pixel" density. 
Adequate resolution for the sputtering purposes is achievable with commercially viable 
techniques. (Column 4 lines 16-22) 

The third and most general class of cathodes to be described which incorporates 
the features of this invention includes those devices in which the magnetic field may be 
varied in two dimensions. The requirement for such a device is that it be capable of 
producing an arbitrary magnetic scalar potential on the plane 21 previously used to 
describe the operation of the more specialized embodiments. For practical purposes, it 
is sufficient to partifion the plane 21 into a number of elements, where each element is 
small relative to the distance to the region where the magnetic field is to be used, and to 
provide a means for controlling the potential of each element. Fig. 10 shows the plane 
21 partitioned into elements 50 having a square shape. Another example consisting of 
circular elements 50 arranged in a hexagonal pattern is shown in Fig. 1 1 . (Column 7 
lines 28-43) 

The design shown in cross-sectional view in Fig. 12A is one means of generating 
the desired arbitrary potential. It consists of a baseplate 51 to which are attached a 
number of poles 52 of diameter d, arranged in a hexagonal pattern with lattice constant 
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D. The baseplate and poles are nnade of a nnagnetic nnaterial such as Carpenter High 
permeability 49 alloy. Each pole is surrounded by a coil 53, with leads 54 brought 
through a suitable hole in the baseplate. The poles 52 project through and are sealed 
to a plate 55 of a nonmagnetic material such as copper. Plate 55 is parallel to 
baseplate 51 and provides a means of confining a flow of cooling water across the back 
surface of the target 15. Shown in plan view in Fig. 12B is the plane 21 which is 
convenient for describing the operation of the cathode. Plane 21 is coincident with the 
plane containing the ends of all the poles 52. (Column 7 lines 44-60) 

The differences between the present claims and Potter is that the plurality of 
electromagnets forming different geometrical group cell patterns including triangular, 
pentagonal and hexagonal is not discussed, where there is a first cell pattern on the 
outer perimeter and where the is a second group within a center portion is not 
discussed and the rows are not discussed. 

From Figures 10, 1 1 and Figures 12A and 12B the examiner understands that 
there are at least one and two groups of colls which will trace a hexagonal pattern and a 
triangular pattern by connecting the coil by imaginary lines and that each of the coils are 
selectably energlzable as discussed above for energizing whichever magnets or groups 
of magnets are necessary in order to achieve uniform target utilization. The selective 
energization allows for the different group cell patterns to be formed. (See Figures 1 1 , 
12A and 12B and discussion about selective energization of coils.) 



Application/Control Number: 10/076.097 Page 6 

Art Unit: 1753 

The motivation for providing different groupings of magnets separately 
energizable is that it allows fro more uniform erosion over the surface of the target. 
(Column 3 lines 3-8) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the Invention was made to have modified Potter by utilizing at least two groups of 
magnets in certain geometrical positions which are energized as taught by Potter 
because it allows for performing more uniform erosion over the surface of the target. 

Response to Arguments 

At the outset the allowability of claims 1-16 has been withdrawn. Applicant has 
responded to the drawing objections and objections to the specification in order to 
clarify the claimed subject matter. The Examiner has taken this information into 
consideration and the claim language of the claims in drafting this Office Action. 

Applicant has argued previously that Potter neither teaches nor suggests at least 
a plurality of electromagnets formed having different geometrical group cell patterns on 
the fixed plate. The Examiner initially withdrew the rejection based upon this argument 
and made objections for further clarification in the specification and drawings of the 
Application. Upon further consideration the Examiner believes that Potter is a viable 
reference and suggests the claimed subject matter. Specifically turning to Figure 10 of 
Potter one can selectively energize each magnet and therefore can produce various 
geometrical patterns on the fixed plate. This compares to Applicant's claims and also to 
the newly added drawings where different magnets are selectively activated to form 
different geometric patterns. The grid structure of Applicant's figures compares to the 
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grid structure of Potter's Figure 1 0. The issue is whether Potter suggests different 
geometric patterns for his grid in Fig. 10. Potter does in fact suggest that each one of 
the magnets in the grid can be activated selectively. This seems to suggest that some 
of the magnets in the grids can be activated while others are not. This would yield a 
grid where certain magnets are activated to have different geometric patterns. For 
instance certain rows in the grid can be activated while others are not. This is similar to 
Applicant's Fig. 11. For these reasons the Examiner has decided to reinstate Potter as 
a reference and awaits Applicant's explanation as to why Fig. 10 of Potter and Potter's 
explanation of selectively activating does not teach Applicant's claimed subject matter. 

This Action will made NON-FINAL based upon the reinstated argument and 
rejection. 
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Any inquiry concerning this conrnnunication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR, 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 

RM 

February 18, 2004 




